
USAAAVS TECHNICAL REPORT w TR 75-2 
USAARL TECHNICAL REPORT w TR 75-14 

W APRIL 1975 

REPORT OF 
COLD CLIMATE CLOTHING I’ ! p  # AND SURVIVAL EQUIPMENT 

CaB 
USAAAVS 
US. ARMY AGENCY 

FOR AVIATION SAFETY 
U S .  ARMY AEROMEDICAL 
RESEARCH LABORATORY 



REPORT OF 
COLD CLIMATE CLOTHING AND SURVIVAL EQUIPMENT 

WORKSHOP 

jointly sponsored by 
U.S. ARMY AGENCY FOR AVIATION SAFETY 

and 
U.S. ARMY AEROMEDICAL RESEARCH LABORATORY 

Fort Rucker, Alabama 

7 .. , 

Authors 
LTC Rissel l  D. Nelson 

MI. Emil Spezia 
MI. William R. Brown 

MA J William B. Durand 
MA J Huey P. Lang 

Directorate for Technical Research & Applications 
USAAAVS 

ACKNOWLEDGEMENTS 
The auihors wish to thank Colonel R. W. Bailey, MSC, USA, Commander, U.S. 
Army Aeromedical*Research Laboratory, for his assistance in the planning and 
structure of the workshop. The authors also wish to thank Colonel F. M. 
McCullar, IN, USA, former Commander, U.S. Army Agency for Aviation Safety, 
for his support and assistance in this workshop. 

b 

' i  

The findings in this report are not to be construed as an official Department of  the Army position 
unless so designated by other authorized documents. The products and equipment referred to in 
this report are not to be considered as an endorsement by the authors or the Department of  the Army. 



RE REPORT DOCUMENTATION PAGE I BEWR 

USAARL Technical  Rertort 75-14 I 

REPORT OF COLD CLIMATE CLOTHING AND SURVIVAL 
1. TITLE ( m d  SubtlUe) 

EQUIPMaJT WORKSHOP 

1. AUTHOR(#) 

LTC Russe l l  D. Nelson MAS W i l l i a m  B. Durand 
Mr. E m i l  S p e i i a  MAS Huey P. Lang 
Mr. W i l l i a m  R. Bk&n 

U.S. Army Agency f o r  Avia t ion  Sa fe ty  
ATTN: IGAR-TA 
F o r t  Rucker, Alabama 36360 

9. PERFORMING ORGANIZATION NAME AND ADDRESS 

11. CONTROLLiNG OFFICE NAME AND ADDRESS 

5. T W E  O F  REPORT & PERIOD COVERED 

F i n a l  
6. PERFORMING ORG. REPORT NUMBER 

N/A 

N/A 

8. CONTRACT OR GRANT NUMBER(0) 

10. PROGRAM ELEMENT. PROJECT, TASK 
AREA & WORK UNIT NUMBERS 

N/A 

12. REPORT DATE 

U.S. Army Agency f o r  Avia t ion  Sa fe ty  
ATTN: IGAR-TA 
F o r t  Rucker, Alabama 36360 

14. MONITORING AGENCY NAME & ADDRESS(1f dllfermt fmm Controllln# Office) 

N/A 

1 A p r i l  1975 
13. NUMBER OF PAGES 

28 
15. SECURITY CLASS. (of Lie report) 

UNCLASSIFIED 
' 15a. DECLASSlFICATION/DOWNGRADlNG 

N/A 
SCH EDU L E  

D i s t r i b u t i o n  of t h i s  document is unl imited.  

17. DlSTRlBUTtON STATEMENT (of  the abetract entered In Block 20, I1 dlflerent from Report) 

N/A 

18. SUPPLEMENTARY NOTES 

Prepared i n  coopera t ion  wi th  U.S. Army Aeromedical Research Laboratory,  
F o r t  Rucker, Alabama 36360. 

'9. KEY WORDS (Contlnue on reveree side I f  necessary and identlfy by block number) 

Cold c l ima te  s u r v i v a l  
A r m y  a v i a t i o n  
F l i g h t  c l o t h i n g  
Surv iva l  equipment 
User requirements  

Report  of Cold Climate Clothing and Surv iva l  Equipment Workshop held 24-27 
September 1974 a t  F o r t  Rucker, Alabama. 

!O. ABSTRACT (Conthue on reveree side I f  neceseery and identlfy by block number) 

Recognit ion of  needs f o r  improvement i n  a v i a t i o n  cold c l ima te  equipment 
prompted t h e  U.S. Army Agency f o r  Avia t ion  Sa fe ty  and t h e  U.S. Army Aeromedical 
Research Laboratory t o  j o i n t l y  sponsor a workshop t o  i d e n t i f y  shortcomings i n  
t h e  Army's co ld  c l ima te  c lo th ing  and s u r v i v a l  equipment and recommend 
so lu t ions .  The workshop focused on s p e c i f i c  problems encountered (cont 'd)  

FORM DD , JAN 73 1473 EDITION OF 1 NOV 65 IS OBSOLETE 
UNCLASSIFIED 

SECURITY CLASSIFICATION OF T H I S  PAGE (When Data Entered) 



UNCUS S IF1 ED 
ECURITY CLASSIFICATION O F  THIS PAGE(IDhm Dats Entered) 

BLOCK 20. ABSTRACT (cont'd) 

by Army aviation in Alaska. However, requirements of aviation units operating 
in other cold climates were also addressed. 

The workshop resulted in identification of deficiencies in cold climate flight 
clothing, cold climate survival kits, individual vest-type survival kits, 
cold climate training, emergency locator transmitters, and management of life 
support equipment. 

Attendees were representatives of concerned agencies and commands. They 
recommended actions to expedite short-term improvement of U.S. Army Alaska's 
cold climate equipment and to effect long-term overall improvement in Army 
aviation's cold climate life support and survival equipment and management. 

Also included is a report on the Workshop to Draft Requirements for a Cold 
Weather Flight Clothing System held at Fort Rucker 9-13 December 1974. 

UNCLASSIFIED 
SECURITY CLASSIFICATION O F  THIS  P A G E m e n  Data Entered) 



TABLEOFCONTENTS 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

SUMMARY OF CONFERENCE RECOMMENDATIONS . . . . . . . . . . . . . . .  1 

SPECIFIC DEFICIENCIES AND PROPOSED ACTION . . . . . . . . . . . . . . .  2 

Cold Climate Flight Clothing . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Cold Climate Survival Kit. Individual . . . . . . . . . . . . . . . . . . . . . .  3 

Survival Kit. Individual. Vest Type . . . . . . . . . . . . . . . . . . . . . . .  5 
Cold Climate Survival Training . . . . . . . . . . . . . . . . . . . . . . . . .  
Emergency Locator Transmitter (ELT) . . . . . . . . . . . . . . . . . . . . .  5 

5 

Life Support Equipment Management . . . . . . . . . . . . . . . . . . . . . .  6 

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

APPENDIX A-Attendees . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

APPENDIX B-Requirements for Cold Weather Flight Clothing System . . . . . .  9 



REPORT OF 
COLD CLIMATE CLOTHING 

AND SURVIVAL EQUIPMENT WORKSHOP 

. 

INTRODUCTION 
Wide ranges of geographic, atmospheric, and 

temperature environments are encountered daily 
by flight c rews  operating in zones VI and VII. 
In Alaska, temperatures range from t80 degrees 
F. in the summer to -60 degrees F. in the winter 
with winds up to 100 mph. Flight crews in these 
areas are continuously concerned with remaining 
watm during operations and maintaining maximum 
probability of survival in the event of an emer-  
gency, The compromise between equipment 
required for flight and that requited for survival 
is a difficult one. Cold weather flight clothing 
must provide adequate warmth, comfort, and 
mobility for the aircrew to perform effectively 
in the cockpit, yet be capable of helping sustain 
an aircrewman in a survival situation. These 
goals are antagonistic in that an increase in one 
may bring a decrease in another. For example, 
wearing heavy mittens would greatly increase 
hand warmth and comfort; however, flying the 
aircraft would be more difficult. Compromises 
must also be made with cold weather survival 
equipment. The equipment must be lightweight 
and take up as little room a s  possible. Weight 
and space are important aspects from a logistics 
and escape standpoint. 

Crew confidence in survival equipment is an 
important aspect that is often overlooked. In an 
actual emergency, ctew attitude can mean the 
difference between survival and nonsurvival. An 
individual who lacks confidence in his equip- 
ment often fails to learn how best to use i t  and 
therefore is poorly prepared for a survival 
situation. 

Flying in Alaska is quite different from flying 
in temperate environments. Rotary wing aircraft 
fly with skis, even in summer, due to the perma- 
frost condition. This is a condition where the 
ground is permanently frozen and only the top 
few inches thaw in warmer weather. Deep frozen 
layers prevent the upper layers from draining, 
resulting in a top layer of slush. Additionally, 
there are few roads, houses, and settlements to 
use for reference, and limited navigational aids. 

A summer flight might begin in a warm, lush 
green area and end in rocky, snowtovered 
mountains with temperatures well  below zero. 

Mission performance and survival in these 
conditions require special precautionary meas- 
ures in training and equipment. 

SUMMARY OF 
CONFERENCE RECOMMENDATIONS 

Operations and survival in cold regions of 
the world require adequate specialized equip- 
ment and a thorough knowledge of how to use it, 
The workshop concluded that present cold 
climate clothing and survival equipment fails to 
adequately meet needs of Atmy aircrews. 

The following changes were recommended: 
1. Cold Climate Clothing 

a. Develop a standard cold weather 
ensemble adequate for use by Army aircrews 
operating in zones V, VI, and VII. 

b. Investigate feasibility of using the 
Canadian cold weather system until develop- 
ment of a standard ensemble can be completed. 

c. Authorize and provide funds for local 
modification of present parka to include instal- 
lation of zipper in the hood and replacement of 
buttons with Velcro fasteners. 

2. Cold Climate Survival Kit, Individual 
a. Replace present sleeping beg with a 

bag having better insulation value. 
b. Replace present snare wire with 

corrosion-resisting steel wire. 
c. Add gill net. 
d. Replace hard pack metal cans with 

e. Add Distress Marker Light (Strobe) 

f. Delete poncho. 
g. Add combat casualty blanket (space 

blanket). 
h. Add Signal Kit, Personnel Distress 

(pen gun flare). 
i. Add two smoke and illumination 

devices to kit and equip all smoke devices with 
flotation collars. 

j. Add multipurpose “Skachet” which 
serves as hatchet, hammer, skinning knife, etc. 

k. Increase quantity of compressed tri- 
oxane fuel from three to six. 

1. Add 50 feet of seven-strand nylon 
cord to each kit. 

soft plastic packets. 

SDU-5E. 
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m. Reduce number of candles from four 

n. Add one package of high visibility 

0. Delete snow shovel. 
p. Authorize modification of fry pan for 

use a s  a combination fry pan and snow shovel. 
q. Delete mosquito head net. 

3. Survival Kit, Individual,  V e s t  Type,  
SRU-21/P and O V - 1  T y p e  

a. Improve battery for strobe light (Light, 
Marker, Distress). 

b. Add combat casualty blanket (space 
blanket). 

c. Add one package of high visibility 
tissue (colored “Kleenex” type). 

d. Expedite development of battery for 
AN/’PRC-90 for extreme cold climates. 

4. Co ld  C l imate  Survival Training. Army 
personnel presently attend an Air Force cold 
weather school which uses only Air Force 
equipment. It was  recommended that efforts be 
made to insure use of Army equipment. 

5. Emergency Locator Transmitter (ELT). 
Location of downed aircraft in Alaska has  
proved to be difficult. The primary ELT used 
by civilian aircraft operates on VHF, while the 
military survival r a h o  operates on UHF. It w a s  
recommended that USARAL be authorized to 
purchase and install VHF ELT’s to enhance the 
probability of location of downed aircraft. 

6. L i f e  Support Equipment Management. 
Participants concluded that deficiencies re- 
ported at  the workshop could have been avoided 
had an effective life support equipment program 
been in operation. It was recommended that 
increased effort be made to implement an Army 
life support equipment program. 

to two. 

tissue (colored “Kleenex” type). 

SPECIFIC DEFICIENCIES AND 
PROPOSED ACTION 

The Cold Climate Clothing and Survival 
Equipment Workshop focused on specific prob- 
l e m s  encountered by USARAL with emphasis on 
interim improvements for their immediate use, 
Permanent improvements were suggested, and, 
upon completion of testing and evaluation, may 
be included in the life support and survival 
system. 

Attendees (Appendix A) identified several 
areas in which deficiencies were noted: 

w Cold Climate Flight Clothing 

w Cold Climate Survival Kit 
w Survival Kit, Individual, Vest Type 
w Cold Climate Training 
w Emergency Locator Transmitter 
w Life Support Equipment Management 
1. Co ld  C l imate  F l i g h t  Clothing.  The Army, 

at this time, does not have a standard cold 
weather ensemble for a i r a e w s  operating in 
extremely cold environments. This lack of a 
standard ensemble is evidenced by numerous 
supplements to AR 95-1. These supplements 
allow substitution of items to m e e t  uniform 
requirements. This is not to imply that all 
supplements are bad, for some substitution must 
be made to effectively perform required tasks 
with some level of comfort and safety. A s  a 
result, ensembles that emerge from this practice 
are a mix of i tems from a variety of sources. To 
simplify procurement, cut costs, and provide 
safety, a standard ensemble for extremely cold 
weather is required. This ensemble is meant to 
fill the need of aircrews operating in tempera- 
tures from -20” to -70’ F. USARAL has identi- 
fied the following items of cold climate clothing 
as unsatisfactory: 

a. Footwear. The vapor barrier boots, 
cold weather, men’s rubber, white, have proven 
unsatisfactory because the toes are too large to 
f i t  into recessed access panels on aircraft. 
This presents a safety hazard, especially during 
preflight inspections. Additionally, pilots 
report that the size and thickness of the soles 
prevent proper control touch (sense of feel for 
operating pedals). 

Most personnel are presently using Air  Force 
mukluks; however, these are unsatisfactory for 
they do not provide sufficient warmth during 
severe cold, and are not fire retardant, water- 
proof, or durable. They also tend to freeze after 
becoming wet, and crack with use. The U.S. Air 
Force has investigated this problem and deter- 
mined that storage, which USARAL thought was 
the problem, was  not the cause of cracking. The 
mukluk has since been modified and the current 
issue should be less susceptible to cracking. 
Until these modified mukluks reach users, a 
treatment of spray-on water repellant might 
reduce water absorption and cracking. 

The Canadian Liaison Officer a t  Fort Rucker, 
Major J. R. Pugh, exhibited the Canadian cold 
weather footwear system: a mukluk boot, duffle 
socks, and insoles. Overall height of the muk- 
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luk ranges from 13% inches to 16% inches, 
depending on size. The winter flying overboot 
is also of mukluk design, similar to the cold 
weather footwear system except that height 
and sole area are reduced to be compatible with 
flight suits and aircraft controls. However, this 
boot offers little ankle support, and would not 
be suitable for long-distance walking. 

The conferees recommended that modified 
U.S. Air Force mukluks be promptly issued to 
users and the Canadian cold weather footwear 
system be evaluated for possible use until an 
Army cold weather ensemble can be developed. 

b. Undergarments. Army aircrews have 
expressed dissatisfaction with present 50% 
cotton/50% wool undergarments because of body 
irritation. A recommendation was made to 
authorize USARAL use of U.S. Navy waffle knit 
underclothes, drawers and undershirt, extreme 
cold weather, cotton (reference NAVAIR 00- 
35QH-2) a s  an interim replacement. It was also 
recommended that the USAF CWU-9/F garment 
plus inner liner be evaluated for Army use. 

c. Outer Garments: 
(1) Coveralls, Flying, Sage Green 

(CWU-l/P). Although no specific deficiency was 
noted with this coverall, it is often used as an 
outer garment over the two-piece Nomex flight 
suit ,  This is an Air Force item and has been 
classified a s  standard 66B” and no further 
procurements wi l l  be made. It was recommended 
that these items be used until stocks are 
depleted, and that the Canadian two-piece cold 
weather flight suit  be evaluated for use until an 
Army cold weather ensemble can be formed. 
The Canadian cold weather flight suit  is in- 
tended to  be worn with several layers of inner 
garments. This layered configuration gives 
required fire protection. The trousers extend 
above the waist to prevent exposure of the back 
to  cold air if the jacket should ride up while 
the wearer is sitting. 

(2) Parka. Deficiencies in the present 
U.S. Air Force parka were noted. The hood 
bunches behind the neck and presses against 
the flight helmet, making it difficult to hold the 
head erect. Also, the hood interferes with the 
shoulder harness. The large buttons are diffi- 
cult to manipulate without removing the mittens. 
This increases exposure to cold injury. 

It w a s  recommended that USARAL be given 
permission and funds to spli t  the hood and 

install zippers to prevent the hood from bunching 
and to replace the buttons with Velcro fasteners. 
USAARL has  requested from the Canadian gov- 
ernment one Jacket, Mens, Flying, Cold Weather, 
and one Trouser, Mens, Flying, Cold Weather, for 
evaluation and possible adoption by the Army. 

(3) Handwear. Present Nomex gloves 
fail to provide adequate hand protection from 
cold weather. It was recommended that funds 
be approved and procurement made of a heavy- 
weight fire-resistant glove for USARAL aircrew- 
members and that evaluation of this and other 
cold weather gloves be made for possible 
worldwide distribution, 

2. C o l d  C l i m a t e  Survival Kit ,  Indiv idual ,  
NSN 1680-00-973-1862 and OV-1 NSN 1680-00- 
782-3003. Major J. P. Eddy and Captain J. E. 
Rieder of USARAL described deficiencies found 
with this kit and made recommendations for 
changes. These changes were discussed by 
the conference in terms of potential increases 
in survival benefits and crew morale. 
Deficiencies discussed were: 

a. Sleeping Bag. The present sleeping 
bag, SRU-l5/P, has  been judged inadequate to 
maintain body temperature at  a safe level in 
extremely cold environments. The criterion that 
this survival sleeping bag does not meet is 
allowing 3 hours of uninterrupted sleep in cold 
weather. In addition, there is a bolt through 
the middle of the bag and container to reduce 
the size. This bolt punctures the bag many 
times. These holes do not greatly alter the 
heat retaining ability of the bag, but may cause 
considerable unnecessary concern among crew- 
men downed in actual emergencies. Addition- 
ally, the bolt mechanism cannot be opened while 
wearing heavy gloves. Removal of gloves to  
open the bolt mechanism creates unnecessary 
exposure to frostbite. 

The U.S. Army’s Natick Laboratory is evalu- 
ating samples of s ix  commercially available 
sleeping bags, one or more of which will be 
selected to be vacuum packed and recommended 
as a temporary item for use in cold climate 
survival kits. The U.S. Army Materiel Command 
(AMC) is investigating the feasibility of procur- 
ing the A/P-22S-5, USAF walk-around sleeping 
bag, a s  a permanent item for the kit. It is 
estimated that two. years production lead time 
would be required following a decision to 
acquire the walk-around sleeping bag. 
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b. Snare Wire. The brass snare wire now 
contained in this kit becomes brittle and tends 
t o  break in extreme cold. The following was 
recommended a s  a replacement: steel corrosion- 
resistant wire of .020 inch diameter. This wire 
(NSN 9505-00-596-5101) is available in 5-pound 
coils in the supply system. 

c. Fishing Equipment. Although the 
present fishing kit is useful, i t s  use is limited 
in arctic areas due to lack of open water. It w a s  
recommended that the present fishing kit be 
augmented with a gill net, NSN 4240-00-300- 
2138. This addition would enhance the ability 
of a downed aviator to catch fish with little 
increase in cost, size,  or weight of the kit. 
The method of deployment of the gill net a l so  
increases the chance for survival. The net can 
be se t  through a hole in the ice and left there 
while the survivor returns to the warmth of his 
shelter. Later, he can return and retrieve his  
net and catch without having to spend extended 
periods exposed to  the cold. 

d. Food Packets. The hard pack metal 
cans presently contained in the kit have been 
identified a s  being difficult to open. Under 
normal survival situations i t  requires removal 
of arctic mittens and is next to impossible to 
open should hand injuries occur. Plast ic  soft 
packets are recommended as replacements for 
the cans. Food in the soft packets is the 
s a m e  a s  in the cans. 

e. Distress Markers. For arctic survival 
situations, present signaling devices were 
found to be inadequate. The smoke devices 
sink in snow, severely limiting visible smoke 
output. The flares fired from a pen gun have 
too short a burning life (90 seconds for a full 
burn). To increase signaling capabilities, the 
following changes are proposed: 

(1) Add to cold climate survival k i t s ,  
individual and OV-1, one distress marker light, 
SDU-5/EY equipped with battery and shield. 
This  suggestion is made recognizing that 
the current battery is not adequate in extreme 
cold. However, functional use of the device 
can be extended by keeping i t  warm with 
body heat. 

(2) Add Signal Kit ,  Personnel Dis- 
t ress ,  Foliage Penetrating, Red Model No. 201, 
NSN 1370-00-490-7362. Also, i t  was rec- 
ommended that seven white flares be added 
t o  the normal complement of flares issued in the 

kit. This would increase the number of flares 
available for use a t  night when smoke devices 
are not a practical means of signaling. 

(3) Add two additional smoke gre- 
nades to the cold climate survival kit and recom- 
mend that smoke and illumination devices be 
equipped with flotation collars to prevent them 
from sinking into the snow. 

f. Poncho. Because of i t s  limited use 
in a cold climate survival situation and because 
i t  requires a great deal of space in the kit, i t  
was recommended that the poncho be replaced 
by the Blanket, combat casualty, 56” x 96”, 
NSN 7210-00-935-6667 (Space Blanket). This 
blanket is light, requires less storage space,  and 
provides excellent ground cover. The color of 
one side is international orange for use as a 
signaling panel. Instruction must be given ‘in 
the use of this item. Improper use of the space 
blanket can be extremely hazardous. Insulation 
between the body and the blanket is absolutely 
necessary. If this item is placed next to the 
skin i t  will act  as a radiator, dissipating rather 
than retaining heat. 

g. Compressed Trioxane Fuel. The kit 
now contains three of these items, which was 
deemed insufficient. It was recommended that 
the kit contain six. 

h. Candles. Due to their limited use,  i t  
was suggested that the number of candles be 
reduced from four to two. 

i. Shovel, Snow, Teflon Coated. This 
shovel has  proven to be ineffective in loose pow- 
der snow, such as found in Alaska. The powder 
snow tends to sl ide off the shovel due to  i t s  
teflon surface and the lack of sufficient retain- 
ing edges. Due to these deficiencies, it was 
recommended that the item be deleted from 
the kit. 

j. Fry Pan. A recommendation was made 
to modify the fry pan so i t  could be used as a 
snow shovel in addition to i t s  other uses.  It 
was suggested that one of the short s ides  be 
cut down so that only a s m a l l  l ip remains. This 
forms a three-sided box that will contain powder 
snow and s t i l l  be able to hold water when tilted 
away from the modified side. 

k. “Skachet.” This  is a new multipur- 
pose item, now used in Alaska by trappers and 
bush pilots, which would serve a s  a hatchet, 
hammer, skinning knife, e tc .  It was recommended 
that one be added to each kit. 
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1. Cord, Nylon, Natural Color, 550 
pounds, NSN 4020-00-240-2146. This  is a 
seven-strand cord that can be used for many 
purposes, e.g., lashing, snare tiedowns, clothes- 
l ines,  etc. It was recommended that 50 feet of 
this cord be included in each kit. Strands used 
individually increase usable length to 350 feet. 

m. Tissue ,  High Visibility. A recom- 
mendation was  made to include in each kit a 
quantity of brightly colored t i s sues .  About 
20-25 of these  b6Kleenex” type t i s sues  should 
be used as trail markers, fire starters,  etc. 

n. Head, Net ,  Mosquito, M-1944. Since 
mosquitoes are not a significant problem during 
winter months, it was  recornmended that this 
item be deleted. 

3. Survival Kit, Individual,  V e s t  Type,  SRU- 
21/P and OV-1 Aircraft  Type. During summer 
months, rotary wing aviators wear the individual 
ves t  type survival kit. OV-1 crewmembers wear 
this ves t  all year. In several  a reas ,  such as 
Northern Europe and Alaska, summer missions 
often require flights over a reas  where arctic 
conht ions  still prevail. To improve utility of 
the survival vest, the following additions and 
improvements were recommended: 

a. Light, Marker, Distress (Strobe Light) 
SDU-5/E. Usefulness of this device is limited 
due to diminished battery operation in very cold 
temperatures. It was recommended that an im- 
proved battery be made available a t  the earliest  
possible date. 

b. Blanket, Combat Casualty, 56” x 96”, 
NSN 7210-00-935-6667 (Space Blanket). Addi- 
tion of this multipurpose item would provide 
ground cover and wind and rain protection, and 
serve as  an alternate signaling device. It was 
recommended that one of these be added to 
each vest. 

c. Tissue,  High Visibility (Colored 
“Kleenex” type). It w a s  recommended that one 
small package (20-25 pieces) of brightly colored 
t issue for u se  as trail markers, fire starters,  
etc., be added to each vest. 

d .  Radio Set,  AN/PRC-90 (survival 
radio). This radio is designed to operate a t  
temperatures of -22” F. to  t-131” F. However, 
t es t  data indicate that reduced efficiency can 
be expected at the lower operating temperatures. 
The USAF, Life Support Systems Program 
Office, is aware of the reduced operating effi- 
ciency and is currently attempting to develop 

another battery or a means to improve the low 
temperature operating efficiency of this battery. 
It was  recommended that every effort be made 
t o  expedite development and procurement. 

4. Co ld  C l imate  Survival Training. Present- 
ly,  Army personnel attend a cold climate surviv- 
al school conducted by the USAF using USAF 
equipment. Army personnel who graduate from 
this school have a good background in the  
bas ics  of cold climate survival using Air Force 
equipment. Unfortunately, these graduates may 
be unfamiliar with the Army survival kit or how 
to  use  it. Failure to  teach Army doctrine using 
Army cold climate survival h t s  precludes the 
Army receiving feedback essent ia l  to a Life 
Support Equipment (LSE) program. Lack of 
feedback prevents LSE personnel from deter- 
mining if inadequacies are due to training or 
equipment deficiencies. This  a l so  places the  
Army aircrewman a t  a disadvantage for he must 
use equipment in an actual emergency on which 
h e  h a s  received little or no training. Army 
National Guard units appear to  have consider- 
able difficulty in this area. These units find 
i t  difficult to obtain funds and quotas for the 
Air Force school. 

I t  w a s  recommended that the Army establish 
its own cold climate survival school or augment 
the Air Force school so  that it could accept 
more people and give training using standard 
Army equipment. 

5. Emergency Locator Transmitter ( E L T ) .  
Flying in Alaska presents some unique prob- 
l e m s .  These include remote operating areas, 
cold weather, and few roads and houses to  
u s e  for navigation reference. If an emergency 
arose, it would likely be in a remote area. At 
any time of year an aircrew may be forced down 
in a reas  of extreme cold. Because survival in 
extremely cold environments is very difficult, it 
is important to  locate and rescue a downed 
aircrew quickly. To facilitate location, each  
aircraft should be equipped with an ELT. The 
survival radio provided by the U.S. Army, the 
AN/PRC-90, operates on UHF. Civilian ELT’s 
used by the numerous civilian pilots in Alaska 
operate on VHF. To increase the probability of 
rescue, it was recommended that USARAL be 
given approval and funds for acquiring off-the- 
shelf VHF ELT’s capable of operating in 
extremely cold climates. An Army aircraft 
equipped with one of the VHF ELT’s would 
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stand a much greater chance of being located 
and in a shorter time than an aircraft not 
so equipped. 

6. L i fe  Support Equipment Management. It 
was  concluded that deficiencies brought out in 
the preceding paragraphs could have been 
avoided if an effective life support equipment 
program had been in operation. A systematic 
approach to problems associated with life 
support equipment has  been lacking, Conse- 
quently, needs of the Army and the individual 
crewman have not been fully met. It must be 
realized that personnel LSE programs must be 
developed concurrently with aircraft systems. 
The practice of USARAL AH-1G crewmembers 
stowing survival kits in the aircraft’s ammuni- 
tion bay is an example of mismatched personnel 

life support and aircraft development. This and 
other similar problems point to the need for an 
increased effort in life support management, 
Individual stopgap measures are not the best 
solution and all too often result in duplication 
of effott and unnecessary expenditures. Life 
support has long been recognized by the Air 
Force as an area important enough to require a 
specialty field. As new Army aircraft gain in 
sophistication, planning for the future can 
easily save lives as well as dollars. 

It was  recommended that the Army increase 
efforts to provide for aircrew safety throughout 
the life cycle of the aircraft. The importance 
of life support suggests that thought be given to 
augmenting an existing MOS to include life 
support as a function within that MOS. 

REFERENCES 

1. Department of the Amy, Regulation AR 95-1: 
visions and Flight Regulations, October 1973. 

Army Aviation-General Pro- 

2. Department of the Army, Technical Manual 55-8465-215-10: Operators Manual 
for Vest ,  Survival, SRU 21/P, Hot Climate, 1972. 

3. Department of the Amy, Supply Catalog SC 1680-00-99-CL-A03: Survival Kit, 
Individual, Cold Climate, August 1974. 

4. Canadian Military Clothing Booklet. Produced by Canadian Department of 
Industry, Trade, and Commerce, Ottawa, Canada, March 1970. 

6 



APPENDIX A 

ATTENDEES 

LTC Ernest Altekruse 
U.S. Army Aeromedical Research Lab 
Fort Rucker, Alabama 

CPT K. L. Bagley 
ARNG Safety Office 
Aberdeen Proving Ground, Maryland 

COL R. W. Bailey 
U.S. Arm Aeromedical Research Lab 

558-3001 (A) 

584-4454 (A) 

Fort Ruc z er, Alabama 
558-2813 (A) 

LTC N. E. Barreca 
CDR, AAMA, AAMC 
Fort Rucker, Alabama 
558-4101 (A) 

MI. William R. Brown 
U.S. A m  Agenc for Aviation Safety 
Fort Ruc 7 : E :  er ,  Ala ama 
558-2091/4806 (A) 

Mr. Richard L. Burse 
US. Army Research Institute of 

Environmental Medicine 
Natick, Massachusetts 
955-2832 (A) 

MI. Alfred J. Cargen 
HQ, Fifth Army 
Fort Sam Houston, Texas 

Mr. A.  B. C. Davis 
AMC Project Office for Aviation 

471-4663/3964 (A) 

Life Support Systems 
ATTN: AMCPO-LSS 
U.S. Amy Materiel Command 
P. 0. Box 209 
St. Louis, Missouri 
698-3241 (A) 

MAJ William B. Durand 
US. Army Agenc for Aviation Safety 
Fort Rucker, Ala t: ama 
558-2091/4806 (A) 

MAJ J. P. Eddy 
U.S. Army Combat Developments 

Fort Richardson, Alaska 
Activity (Alaska) TRADOC 

863-1201 (A) 

LTC William F. Gabella 
U.S. Amy Agency for Aviation Safety 
Fort Rucker, Alabama 
558-6404 (A) 

SFC Texas R. Getz 
13th Co (SERE) 
Fort Rucker, Alabama 
558-6606 (A) 

CW4 R. L.  Hamilton 
OCRD&A 
Washington, DC 
(22) 51291 (A) 

CPT M. P. Hamlet 
U.S. A&y Research Institute of 

Environmental Medicine 
Natick, Massachusetts 
955-2865 (A) 

MI. M. R. Hayes 
U.S. Army Flight Facility 
St. Paul Downtown Airport 
St. Paul, Minnesota 
612-226-8667 (C) 

CW2 F. G. Hey1 
ARNG Safetv Office 
Aberdeen Pioving Ground, Maryland 
584-4454 (A) 

Mr. David Holmes 
U.S. Army Agenc for Aviation Safety 
Fort Rucker, Ala i: ama 

Fort Rucker, Ala 't: ama 

Fort Ruc 7 : g  er, Ala ama 

Fort Rucker, Ala 4: ama 

558-4510 (A) 

COL Samuel P. Kalagian 
U S .  Army Agen for Aviation Safety 

558-3410 (A) 

MA J Huey P. Lang 
U,S. A m  Agenc for Aviation Safety 

558-2091/4806 (A) 

MI. William McDaniel 
U.S. Army Agenc for Aviation Safety 

558-2091/4806 (A) 

1LT Roderick J. McNeil 
U.S. Amy Aeromedical Research Lab 
Fort Rucker, Alabama 
558-3001 (A) 
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Mr. John Molinar 
U.S. Atmy Aviation Systems Command 
12th 81 Spruce Streets 
St. Louis, Missouri 
698-3016 (A) 

LTC Russell D. Nelson 
U.S. Atmy Agen for Aviation Safety 
Fort Rucker, Ala 7: ama 
558-6410 (A) 

CPT Charles F. Nowlin 
U.S. Atm Agen for Aviation Safety 
Fort Ruder,  A l z a m a  
558-4510 (A) 

LTC F. S. Pettyjohn 
U.S. Am Aeromedical Research Lab 
Fort Ruc 1 e r ,  Alabama 
558-5114 (A) 

CPT Joseph L. Pike 
Deputy for Developments 
Fort Rucker, Alabama 
558-2704 (A) 

MAJ James R. Pugh 
Canadian Liaison Officer 
Fott Rucker, Alabama 
558-3715 (A) 

CPT J .  E. Rieder 
HHC, 222 Avn Bn 
Fort Wainwright, Alaska 
353-8174 (A) 

CPT James L. Ritchie IV 
U.S. Army Aeromed Activity 
Fort Rucker, Alabama 
558-4101/4102 (A) 

MI. N. Rodil 
U.S. Atmy Natick Labs 
Natick, Massachusetts 
955-2308 (A) 

COL William P. Schane 
U.S. Atmy Aeromedcal Research Lab 
Fort Rucker, Alabama 
558-5114 (A) 

CPT Tom Scofield 
HQDA (SGRD-EDE) 
Washin on, DC 20314 

Mr. J. Slauta 
US. A m y  Natick Labs 
Natick, Massachusetts 

223-8 o$ O(A)  

955-2347 (A) 

PRC R. L. Spaulding 
VXE-6 
FPO San Francisco 96601 
873-7163 (A) 

Mr. Emil Spezia 
U.S. Am Agen for Aviation Safety 
Fort Ruc 1 7 :  er, Ala ama 
558-2091/4806 (A) 

CW2 E. W. Stanhope 
ARNG Safety Office 
Abetdeen Proving Ground, Maryland 

MI. Ken Troup 

584-4454 (A) 

HQ, ASD 
Life Support System Program Office 
Wright-Patterson AFB. Ohio 
785y2077 (A) 

LT Tommy N. Tudor 

FPO San Francisco 96601 
VXE-6 

873-7163 (A) 

MI. H. Earl Turner, Jr. 
AMC Project Office for Aviation 

Life Suppott Systems 

U.S. A m y  Materiel Command 
P. 0. Box 209 
St. Louis, Missouri 

ENS E. G. Wakeman 
VXE-6 
FPO San Francisco 96601 

ATTN: AMCPO-LSS 

698-3241 (A) 

873-8056 (A) 

MAJ Bob Young 
HQ, TRADOC 
Fort Monroe, Virginia 
680-3479 (A) 
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APPENDIX B 
DEPARTMENT O F  THE ARMY 

U N I T E D  S T A T E S  A R M Y  A G E N C Y  F O R  A V I A T I O N  S A F E T Y  

F O R T  R U C K E R ,  A L A B A M A  36360 

IGAR-TA 9 January 1975 

SUBJECT: Report of Workshop t o  Draf t  Requirements f o r  a Cold Weather 
F l i g h t  Clothing System 

Commander, U . S .  Army Agency f o r  Aviat ion Safe ty ,  For t  Rucker, 
Alabama 36360 
Commander, U.S. Army Aeromedical Research Laboratory,  Fo r t  Rucker, 
Alabama 36360 

1. Background. The Cold C l i m a t e  Clothing and Surv iva l  Equipment Work- 
shop of 24-27 September 1974 found t h a t :  "A standard ensemble for coZd 
climate flying does not ex-kt. As a consequence, comanders and crew- 
members, t o  meet requirements of U.S. Army, Alaska (USARAL) Supplement 1 
t o  AR 95-1, are required to  improvise. !The ensembles that emerge from 
this  practice are a mix of items selected from a variety o f  sources. If 
Since t h i s  problem w a s  beyond the  scope and t i m e  a v a i l a b l e  of t h e  
September workshop, i t  w a s  agreed t o  c a l l  a second workshop t o  dea l  with 
f l i g h t  c lo th ing .  
Alabama, 9-13 December 1974. 

This r epor t  is  of t h a t  workshop he ld  a t  For t  Rucker, 

2. Proceedings. 

a. Much t i m e  w a s  spent  d i scuss ing  t h e  impl ica t ions  of t he  d r a f t  
r egu la t ion  AR 1000-1, Basic P o l i c i e s  f o r  System Acquisi t ion by t h e  
Department of Army. MAJ  R. A. Young, HQ, TRADOC, b r i e f e d  a t tendees  on 
the  changes proposed and gave guidance as t o  t h e  l i m i t a t i o n s  of t h e  
var ious requirement documents. A s  a r e s u l t  of t h e  d iscuss ion ,  i t  was 
agreed t h a t  a Required Operat ional  Capabi l i ty  (ROC), o r i g i n a l l y  planned 
t o  be produced by t h i s  workshop, w a s  n o t  appropr ia te  and a Letter 
Requirement (LR) o r  Letter of Agreement (LOA) w a s  more appropr ia te .  It 
was agreed t h a t  CDA, Alaska (AK) and Natick Labora tor ies  ( U S )  would 
j o i n t l y  prepare  t h e  requirement document wi th  t h e  assistance of a t t end ing  
agencies.  It was  agreed t h a t  a requirement document, whether i t  be a 
LOA o r  LR, should be completed no t  later than 1 Ju ly  1975. 

b.  Types of c lo th ing  Army a v i a t o r s  are p resen t ly  wearing i n  co ld  
and extreme cold  climate and t h e i r  shortcomings were discussed ( f o r  c l o  
values  see inc losu re  1 ) .  The Canadian co ld  climate f l i g h t  c lo th ing  
ensemble w a s  discussed with t h e  viewpoint of poss ib l e  adoption of any o r  
a l l  of i t s  p a r t s .  (For c l o  va lues  see inc losu re  2 and f o r  c o s t  see 
inc losu re  3.) Discussions revealed t h e  n e c e s s i t y  t o  f u r t h e r  i n v e s t i g a t e  
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IGAR-TA 9 January 1975 
SUBJECT: Report  of Workshop t o  Dra f t  Requirements f o r  a Cold Weather 

F l i g h t  Clo th ing  System 

t h e  p r o t e c t i v e  c h a r a c t e r i s t i c s  and c o m p a t i b i l i t y  of t h e  US and Canadian 
systems wi th  Army r o t a r y  wing and f i x e d  wing a i r c r a f t . .  For t h i s  purpose,  
i t  w a s  agreed t h a t :  

(1) CDA (AK) would forward a reques t  t o  NLABS t o  i n i t i a t e  a c t i o n  
t o  determine t h e  c l o  va lue  of Air Force mukluks i s sued  t o  Army a v i a t o r s .  

(2) CDA (AK) would f u r n i s h  co ld  weather f l i g h t  c l o t h i n g  p r e s e n t l y  
used i n  t h e  command t o  NLABS f o r  U.S. Army Research I n s t i t u t e  of 
Environmental Medicine (ARIEM) f o r  test .  

(3) CDA (AK) w i l l  f u r n i s h  U.S. Army Aeromedical Research 
Laboratory (US=) one ensemble of the i r  co ld  weather f l i g h t  c l o t h i n g  
t o  determine c o m p a t i b i l i t y  w i th  Army a i r c r a f t .  
p laced  on t h e  r e s t r i c t i o n  of movement of the crew, e s p e c i a l l y  those  
r equ i r ed  t o  handle  i n f l i g h t  emergencies. Syn the t i c  f l i g h t  trainers 
may be  employed f o r  t h i s  purpose.  

Spec ia l  emphasis w i l l  be  

(4) CDA (AK) w i l l  make arrangements f o r  the U.S. Army Arctic 
Medical Research Laboratory t o  t a k e  temperature  readings of cockp i t s  of 
Army r o t a r y  wing a i r c r a f t  t o  determine t i m e  requi red  t o  b r i n g  cabin  
temperature  up t o  + 4 O o F  a f t e r  doors  have been opened as i n  combat o r  
combat suppor t  missions.  
ope ra t ion  "Jack F r o s t  .'I 

These measurements w i l l  probably be made dur ing  

(5) CDA (AK) w i l l  o b t a i n  and e v a l u a t e  t h e  s u i t a b i l i t y  of t h e  
Canadian f l i g h t  ensemble. 

(6) ARIEM i n  coopera t ion  wi th  NLABS w i l l  determine t h e  c l o  va lue  
of Canadian f l i g h t  mukluk. 

(7) ARIEM i n  coopera t ion  wi th  NLABS w i l l  determine the c l o  va lue  
of a test glove,  f l y e r s ,  f i r e  resistant (co ld  weather) ,  c u r r e n t l y  i n  
the hands of CDA (AK). 

(8) NLABS w i l l  o b t a i n  t h e  procurement s p e c i f i c a t i o n s ,  t e c h n i c a l /  
engineer ing  d a t a ,  and u s e r  requirements  f o r  t h e  Canadian co ld  climate 
f l i g h t  c l o t h i n g  ensemble. 

, 

(9) USAARL w i l l  conduct cockpi t  compa t ib i l i t y  i n v e s t i g a t i o n  of 
Canadian and US Army cold  weather f l i g h t  c lo th ing .  
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IGAR-TA 9 January 1975 
SUBJECT: Report of Workshop t o  Dra f t  Requirements f o r  a Cold Weather 

F l i g h t  Clo th ing  System 

c.  C h a r a c t e r i s t i c s  and j u s t i f i c a t i o n  f o r  c o l d  climate footwear and 
f l i g h t  gloves were prepared i n  d r a f t  form and are inc losed  ( i n c l s  4 and 5 ) .  

d. Attendees (see i n c l o s u r e  6 ) .  

3 .  Observat ions.  Workshop d i scuss ion  revea led :  

a. That much unce r t a in ty  e x i s t e d  as t o  t h e  k ind  of requirement 
document (ROC, LOA, LR, o r  Opera t iona l  Capab i l i t y  Objec t ive  (OCO)) t h a t  
w a s  needed f o r  f l i g h t  c lo th ing .  This u n c e r t a i n t y  w a s  c r ea t ed  by the 
f a c t  AR 1000-1, Basic P o l i c i e s  f o r  System Acquis i t ion ,  i s  p r e s e n t l y  i n  
d r a f t  s t a t u s  and an acceptab le  precedent  has  y e t  t o  be  e s t a b l i s h e d .  

b .  The need f o r  f u r t h e r  i n v e s t i g a t i o n  and documentation of repor ted  
inadequacies  of co ld  climate c l o t h i n g  p r e s e n t l y  a v a i l a b l e  f o r  Zones V, 
V I ,  and V I I .  

c. The need t o  cons ider  alternatives t o  t h e  p r e s e n t  approach of 
provid ing  aircrewmembers p r o t e c t i o n  from t h e  co ld .  
is t o  increase c l o t h i n g  bulk.  This  approach is  no t  e n t i r e l y  s a t i s f a c t o r y  
because of l i m i t e d  cockpi t  space which limits p r o t e c t i o n  t o  approximately 
fou r  c l o .  Bulk r equ i r ed  t o  p r o t e c t  beyond f o u r  c l o  becomes too  g r e a t  t o  
be p r a c t i c a l .  OV-1 and AH-1 a v i a t o r s ,  f o r  example, are unable  t o  wear 
co ld  climate f l i g h t  c l o t h i n g  whi le  f l y i n g  the i r  a i r c r a f t .  
c lo th ing ,  e s p e c i a l l y  f o r  hand and f o o t  wear and p rov i s ion  t o  heat t h e  
c y c l i c  and c o l l e c t i v e  c o n t r o l s  of r o t a r y  wing a i r c r a f t  should be  con- 
s ide red .  

The p resen t  approach 

Heated 

6 I n c l  
as LTC, CE 

Di rec to r ,  TR&A 
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Clo Values of Cold C l i m a t e  Clothing Worn by Army Aviators* 

1 p iece  f l i g h t  s u i t  (CWU-27) -6 c l o  

Shor t  j a c k e t  (N2) 1.9 c l o  

Long parka  (N3B) 1.8 c l o  

Trousers  (FlB) 1.9 c l o  

Qui l ted  l i n e r  f o r  j a c k e t  1.9 c l o  
& t r o u s e r s  (CWU-9) 

NOTE: This  i s  a nylon l i n e r .  I f  worn, wear underneath Nomex (CWU-27). 

Waffle weave co ld  weather 
c o t t o n  drawers ,  s h i r t  

.6 c l o  each 

Boots,  8" (FWU-8 - un insu la t ed )  .6 c l o  

(FWU-3 - i n s u l a t e d )  1 .0  c l o  

Clo r ep resen t s  t h e  amount of thermal  i n s u l a t i o n  requi red  t o  keep a 
s i t t i n g ,  r e s t i n g  person comfortable  a t  70°F wi th  an a i r  movement of 20 
f e e t  p e r  minute and humidity no t  g r e a t e r  than  50%. 

*Obtained via  phone c a l l  between MAJ Lang, USAAAVS, and M r .  Ken Troup, 
L i f e  Support System Program Of f i ce  (ASD/SML), Wright-Patterson AFB. 

12 



DEPARTMENT OF THE ARMY 
U S ARMY RESEARCH INSTITUTE OF ENVIRONMENTAL MEDICINE 

NATICK, MASSACHUSETTS 01760 

SGRD-UE-ME 23 January 1975 

US Army Agency f o r  Avia t ion  

ATTN: M r .  E m i l  Spezia  
F o r t  Rucker , Alabama 

Sa fe ty  (USAAAVS) 

Dear M r .  Spezia:  

I n  accordance wi th  your r eques t  of 26 NOV 74, i n s u l a t i n g  va lues  f o r  t h e  
complete Canadian A i r c r e w  Winter Uniform (as worn i n s i d e  t h e  a i r c r a f t ) ,  
and f o r  t h i s  ensemble without  t h e  in t e rmed ia t e  f l y i n g  s u i t ,  have been 
measured on a copper manikin i n  t h e  M i l i t a r y  Ergonomics Lab, under our 
s tudy ,  ME-E9-75. Measurements were made wi th  an a i r  movement of 0 .3  
meters/sec us ing  s tandard  procedures  f o r  t h e  copper manikin. 

I n s u l a t i n g  va lues ,  inc luding  t h a t  of t h e  a i r  l a y e r  a t  c l o t h i n g  s u r f a c e  
(approximately 0.6 c l o )  were as fo l lows:  

a. Complete ensemble, c o l l a r  of w in te r  f l y i n g  s u i t  tu rned  up, and 
hood covering f l y i n g  helmet - 3.50 c l o .  

b.  Complete ensemble, w in te r  f l y i n g  s u i t  hood down, c o l l a r  turned 
up and o u t s i d e  helmet - 3 . 4 9  c l o .  

c. Ensemble without  i n t e rmed ia t e  f l y i n g  s u i t ,  w in te r  f l y i n g  s u i t  
hood and c o l l a r  as i n  b. above - 3.24 c l o .  

Components of Lne complete ensemble were as g iven  below. It w i l l  be  noted 
that s u b s t i t u t i o n s  of several US Army i t e m s  have been made. These were 
necessary ,  (a) where t h e  Canadian item w a s  n o t  furn ished  o r  (b) where i t  
could no t  be  f i t t e d  t o  t h e  manikin. None of t h e s e  s u b s t i t u t i o n s  should 
have any important  e f f e c t  on o v e r a l l  i n s u l a t i o n  va lue .  

Components of complete ensemble t e s t e d  

Underwear, w i n t e r ,  50% wool/50% c o t t o n  (U.S. i t e m s )  
T u r t l e  neck sweater 
In te rmedia te  f l y i n g  s u i t  ( c o v e r a l l )  
Winter f l y i n g  s u i t  
Socks, wool, cushion s o l e  (U.S. i t e m )  
Boots, cold-dry,  i n s u l a t e d ,  vapor b a r r i e r  t ype  (U.S. i tem) 
Mi t tens ,  dry-cold,  wool (U.S. i t e m  i n  l i e u  of l e a t h e r  g l o v e s / l i n e r s )  
Helmet, f l y i n g ,  APH-5, v i s o r  up (U.S. i t e m )  
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SGRD-UE-ME 
M r .  Spezia 

23 January 1975 

For purposes of a s ses s ing  t h e s e  p r o t e c t i v e  merits of t h e  Canadian 
ensemble, t h e  fol lowing i n s u l a t i o n  v a l u e s  obtained under comparable con- 
d i t i o n s  are provided: 

a.  Complete U.S .  Army A r c t i c  Uniform - 4 . 3  c l o  

b. Standard U.S. Army Cold-Wet Uniform - 3 . 2  c l o  

S ince re ly ,  

RALPH F. GOLDMAN, Ph.D. 
Di rec to r ,  M i l i t a r y  Ergonomics Laboratory 
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. 

Cost and Stock Numbers of t h e  Canadian F l i g h t  Clothing* 

Jacke t ,  f l y i n g ,  men's type 4 

$80.00 
Jacke t  - AA 8415-21-859-0484 

Trousers - 8415-21-859-0472 

Flying overboot,  rubber - 8430-21-800-2251 - $10.00 p r  

Serv ice  boot o r  shoe, s a f e t y  - 8430-21-868-7447 - $18.00 p r  

$28.00 
Flying Mukluk, o u t e r  - 8430-21-104-6909 

Wool sock AA 8440-21-103-7669 

F e l t  i n s o l e  - AA 8335-21-104-7179 - $.73 

P l a s t i c  i n s o l e  - AA 8335-21-104-7163 -- $2.70 p r  

Shelf  l i f e  - l e a t h e r  - 5-10 yea r s  

rubber - 5 years  

*Obtained 11 Dec 74 v i a  phone c a l l  between M r .  W i l l i a m  Brown, USAAAVS, 
and M r .  George Hodges, I n t e r n a t i o n a l  Defence Programs Branch, Department 
of Indus t ry ,  Trade and Commerce, Ottawa, Autovon 827-8011. 
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FOOTWEAR 

(COLD CLIMATE) 

JUSTIFICATION: 

1. Presen t  s t anda rd  U.S. Army Vapor Barrier (VB) boot  is n o t  acceptab le  
f o r  wear when f l y i n g  because: 

a. It is  too  wide t o  permit  proper  peda l  ope ra t ion  i n  t h e  fol lowing 
a i r c r a f t :  OH-6AY UH-1 series, OH-58A and OV-1. 

. 

b.  It i s  too  bulky and cumbersome t o  permit  proper  pe rcep t ion  of 
abnormal a i r c r a f t  v i b r a t i o n  through the peda l s .  

2 .  The p r e s e n t  s t anda rd  VB boot is n o t  acceptab le  f o r  pre- and post-  
f l i g h t  i n spec t ion  because the o v e r a l l  s i z e  i s  too  l a r g e  t o  permit  t h e  
f o o t  t o  b e  i n s e r t e d  i n t o  recessed  a i r c r a f t  s t e p s ,  e .g . ,  c l imbing t o  
i n s p e c t  r o t o r  head. 

3.  
is  the USAF cold-weather mukluk ensemble. This  ensemble, as i t  is  
p r e s e n t l y  be ing  i s sued ,  has  t h e  fol lowing d e f i c i e n c i e s :  

The c u r r e n t l y  au thor ized  replacement f o r  t h e  Army s tandard  VB boot  

a. The o u t e r  l a y e r  i s  not  water resistant i n  accordance wi th  
s p e c i f i c a t i o n s .  A s  a r e s u l t ,  water from melted snow p e n e t r a t e s  t h e  
o u t e r  l a y e r  and des t roys  t h e  i n s u l a t i o n  of t h e  i n n e r  l a y e r s .  

b .  From normal f l e x i n g ,  s h o r t l y  a f t e r  i s s u e ,  t h e  USAF mukluk o u t e r  
l a y e r  c racks  a t  the base  of the t o e s .  This provides  an opening f o r  snow, 
s l u s h ,  and water and r e s u l t s  i n  we t t ing  of i n n e r  i n s u l a t i n g  l a y e r s .  

4 .  
i n  a d d i t i o n  t o  overcoming the above d e f i c i e n c i e s ,  would: 

It would be d e s i r a b l e  t o  have cold-weather footwear f o r  f l y i n g  which, 

a. Provide g r e a t e r  i n s u l a t i o n  than  t h e  c u r r e n t l y  au thor ized  USAF 
mukluk when a i r c r a f t  are operated w i t h  cockp i t  temperatures  below t h e  
des ign  s t anda rd  of  +40"F. 
under combat s cena r ios  a t  t h e  des ign  s tandard  of 40'F. 

Cockpit  temperatures  are n o t  main ta inable  

, 
b .  Provide less water r e t e n t i o n  from p e r s p i r a t i o n  i n  the i n s u l a t i n g  

l a y e r s  than  does t h e  c u r r e n t  USAF mukluk. 

PRINCIPAL CHARACTERISTICS: 

1. Sized t o  permit  access i n t o  recessed  a i r c r a f t  s t e p s  t o  enable  pre- 
and p o s t - f l i g h t  i n spec t ions .  
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2.  Sized and configured t o  permit proper  opera t ions  of Army a i r c r a f t  
foo t  c o n t r o l s .  Enable d e t e c t i o n  of abnormal a i r c r a f t  v i b r a t i o n s .  

3 .  Constructed t o  provide i n s u l a t i o n  va lue  a t  least as g r e a t  as t h e  
U.S. Army s tandard  VB boot (1.69 c l o ) .  

4 .  Must have a minimum f i v e  yea r  s h e l f  l i f e .  

5. Must be durable  and remain f l e x i b l e  during normal opera t ions  i n  
climatic ca t egor i e s  V ,  V I ,  V I I  f o r  a per iod of 240 days a f t e r  f i v e  yea r s  
s h e l f  l i f e .  

6 .  Must be  water  r e s i s t a n t .  

7. 
( l eng th  and b a l l  g i r t h ) .  

Must f i t  t h e  c u r r e n t  5 t h  through 95th  p e r c e n t i l e  a v i a t o r ' s  f o o t  

8. Must weigh no more than 2.98 pounds pe r  f o o t  i n  s i z e  e leven.  

, 
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FLIGHT GLOVES 

JUSTIFICATION: 

1. The p resen t  s tandard  Noaex f l i g h t  gloves do no t  provide s u f f i c i e n t  
warmth C h a r a c t e r i s t i c s  requi red  f o r  combat f l i g h t  opera t ions  i n  climatic 
c a t e g o r i e s  V ,  V I ,  V I I .  c 

2 .  It would be  d e s i r a b l e  t o  have co ld  climate f l i g h t  gloves which would 
provide g r e a t e r  i n s u l a t i o n  than t h e  c u r r e n t l y  au thor ized  Nomex f l i g h t  
gloves when a i r c r a f t  are operated wi th  cockp i t  temperatures  below the 
des ign  s t anda rd  of +40"F. 
under combat s cena r ios  a t  t h e  des ign  s t anda rd  of 40°F. 

Cockpit temperatures  are n o t  main ta inable  

PRINCIPAL CHARACTERISTICS : 

1. I n s u l a t i o n  va lues  should be as g r e a t  as p o s s i b l e  consonant w i t h  
adequate hand and f i n g e r  s e n s i t i v i t y  and d e x t e r i t y  f o r  proper  ope ra t ion  
of f i x e d  and r o t a r y  wing a i r c r a f t  c o n t r o l s ,  and no t  less than t h a t  pro- 
vided by t h e  test sample, g love ,  f l y e r s ,  f i r e  resistant (cold weather ) ,  
c u r r e n t l y  i n  t h e  hands of CDA ( A K ) .  

2 .  The gloves s h a l l  be of t h e  fou r  f i n g e r  and thumb g a u n t l e t  s t y l e  of 
s u f f i c i e n t  l eng th  t o  p r o t e c t  t h e  w r i s t  and lower forearm. 

3 .  The gloves s h a l l  p rovide  f i n g e r - t i p  s e n s i t i v i t y  no less than  t h a t  
provided by t h e  s t anda rd  Nomex f l i g h t  gloves.  

4 .  The gloves s h a l l  provide a c l o s e  f i t  on t h e  palm, thumb and t h e  
e n t i r e  f i n g e r .  

5.  The gloves s h a l l  be provided i n  adequate s i z e s  t o  f i t  t h e  5 t h  t o  
95th  p e r c e n t i l e  va lues  f o r  Army a v i a t i o n  crewmember's f i n g e r s  and thumb 
l e n g t h  and g i r t h .  

6. The gloves s h a l l  be  f i r e  r e t a r d a n t  t o  a degree which w i l l  provide 
f o r  p r o t e c t i o n  from high  i n t e n s i t y  f l a s h  o r  flame equal  t o  o r  b e t t e r  
than  t h e  s t anda rd  Nomex f l i g h t  gloves.  
l a s t  f o r  t h e  l i f e  of t h e  garment. 

This  degree of p r o t e c t i o n  must 

7. 
s t anda rd  f i r e  resistant f l i g h t  uniform - Hot Weather. 

The g loves  s h a l l  be compatible i n  c o l o r  and appearance t o  t h e  

8. The gloves s h a l l  have a s t o r a g e  l i f e  of a t  least t h r e e  yea r s .  

, 

9. The gloves s h a l l  be  capable  of be ing  laundered by t h e  ind iv idua l  
under f i e l d  cond i t ions  wi thout  impai r ing  f u n c t i o n a l  c h a r a c t e r i s t i c s .  
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10. The gloves shall be made of a material which contains no elements 
which will cause dermatitis or complications to wounds or bums. 
Material which contacts the wearer's skin shall not cause irritation 
of the skin. 

n . 
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